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(54) Shock-absorbing seat stay for bicycle

(57) A shock-absorbing seat stay for a bicycle in-
cludes a seat tube coupler (10) having two branches (12)
each having a first joint portion (13), two extended parts
(20) each having a second joint portion (22) correspond-
ing to one of the first joint portions (13), two shock-ab-
sorption members (30) made of elastic materials and
each held between the corresponsive first and second
joint portions (13, 22), and at least two fastener units (40).
Each of the first joint portions (13) has at least one first
through hole (14). Each of the second joint portions (22)
has at least one second through hole (23). Each of the
shock-absorption members (30) includes at least one
third through hole (31). Each of the at least two fastener
units (40) is mounted to one set of the at least one first,
second, and third through holes (14, 23, 31) to further
interconnect the corresponsive first joint portion (13),
second joint portion (22), and shock-absorption member
(30).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a
shock-absorption structure for a bicycle and more par-
ticularly, to a shock absorbing seat stay for a bicycle.

2. Description of the Related Art

[0002] When people ride bicycles to pass through the
rugged road surface, they can perceive obvious vibration
and feel uncomfortable, so shock absorbers are usually
mounted to the bicycle frames for shock absorption. How-
ever, such shock absorber usually includes a metallic
spring or is shock-absorbent pneumatically or hydrauli-
cally, so it is structurally complicated and heavy and the
user’s pedaling force is partially absorbed by the shock
absorber to reduce the dynamic transmission rate. For
this reason, the conventional shock absorber is not a
good choice for a road bike of which lightweight and high-
speed running are characteristic. On the other hand, the
road bicycle without any shock absorber tends to make
the user feel increasingly tired, so the user frequently
faces the dilemma whether to choose a road bicycle hav-
ing lightweight and high dynamic transmission rate prop-
erties or comfortableness.

SUMMARY OF THE INVENTION

[0003] The primary objective of the present invention
is to provide a shock-absorbing seat stay for a bicycle,
which is lightweight and high in both dynamic transmis-
sion rate and shock absorption for a seat stay of a bicycle.
[0004] The foregoing objective of the present invention
is attained by the shock-absorbing seat stay, which is
adapted for connection with a seat tube of a bicycle. The
shock-absorbing seat stay includes a seat tube coupler,
two extended parts, two shock-absorption members, and
at least two fastener units. The seat tube coupler is made
of a fiber reinforced material and includes a coupling por-
tion and two branches. The coupling portion has a first
end for connection with the seat tube of the bicycle, and
a second end from which the two branches integrally ex-
tend outward. Each of the two branches includes a first
joint portion. Each of the first joint portions has at least
one first through hole. The two extended parts are made
of fiber reinforced materials and each include a second
joint portion corresponding to one of the first joint por-
tions. Each of the second joint portions has at least one
second through hole. The two shock-absorption mem-
bers are made of elastic materials and each are held
between the corresponsive first and second joint por-
tions. Each of the shock-absorption members includes
at least one third through hole. Each of the at least two
fastener units is mounted to one set of the at least one

first, second, and third through holes to further intercon-
nect the corresponsive first joint portion, second joint por-
tion, and shock-absorption member. Each of the at least
two fastener units includes a screw bolt and a screw nut.
[0005] The shock-absorption members made of the
elastic materials are mounted between the first joint por-
tions of the seat tube coupler and the second joint por-
tions of the extended parts for providing the bicycle with
appropriate shock absorption. Compared with the con-
ventional shock absorber, the present invention is more
lightweight and not subject to reduction of dynamic trans-
mission rate, so the present invention is a balanced so-
lution to the user’s multidimensional needs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a schematic view of a first preferred em-
bodiment of the present invention applied to a bicy-
cle.
FIG. 2 is a perspective view of the first preferred em-
bodiment of the present invention.
FIG. 3 is an exploded view of the first preferred em-
bodiment of the present invention.
FIG. 4 is a partially sectional view of the first preferred
embodiment of the present invention.
FIG. 5 is a partially sectional view of a second pre-
ferred embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0007] Structural features and desired effects of the
present invention will become more fully understood by
reference to two preferred embodiments given hereun-
der. However, it is to be understood that these embodi-
ments are given by way of illustration only, thus are not
limitative of the claim scope of the present invention.
[0008] Referring to FIG. 1, a shock-absorbing seat stay
for a bicycle in accordance with a first preferred embod-
iment of the present invention is adapted for connection
between a seat tube 1 and a rear wheel axle 2 of the
bicycle. Referring to FIGS. 2-4, the shock-absorbing seat
stay includes a seat tube coupler 10, two extended parts
20, two shock-absorption members 30, and a plurality of
fastener units 40.
[0009] The seat tube coupler 10 is made of a fiber re-
inforced material, which can be but not limited to carbon
fiber reinforced plastic, glass fiber reinforced plastic, or
Kevlar fiber reinforced plastic where the plastic can be
thermoplastic, thermosetting plastic, or a composite of
both. The seat tube coupler 10 includes a coupling portion
11 and two branches 12. The coupling portion 11 has a
first end 111 for connection with the seat tube 1 of the
bicycle, and a second end 112 from which the two branch-
es 12 integrally extend outwardly. Each of the two branch-
es 12 has a first joint portion 13. Each of the first joint
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portions 13 has two first through holes 14.
[0010] The two extended parts 20 are made of fiber
reinforced materials and each include a wheel-axle cou-
pling end 21 extending toward the rear wheel axle 2 of
the bicycle and a second joint portion 22 corresponding
to the first joint portion 13. A rear wheel axle supporting
structure can be provided at the wheel-axle coupling end
21 for supporting the rear wheel axle 2. The rear wheel
axle supporting structure is made of a material that is not
limited to the fiber reinforced material. Each of the second
joint portions 22 has two second through holes 23.
[0011] The two shock-absorption members 30 are
made of elastic materials, which can be but not limited
to isobutylene isoprene rubber (IIR), silicone rubber, ther-
moplastic rubber (TPR), or thermoplastic polyurethane
(TPU) and each are held between the corresponsive first
joint portion 13 and second joint portion 22. Each of the
shock-absorption members 30 includes two third through
holes 31. The numbers of the first, second, and third
through holes 14, 23, 31 can correspond to one another
and each are at least one.
[0012] Each of the fastener units 40 is mounted to one
set of the first, second, and third through holes 14, 23,
31 substantially vertically relative to the extended parts
20 to interconnect the corresponsive first joint portion 13,
second joint portion 22, and shock-absorption member
30. Each of the fastener units 40 includes a screw bolt
41 and a screw nut 42. Each of the screw bolts 41 is
inserted into the second and third through holes 23 and
31 to be screwed with the screw nut 42 mounted to the
first through hole 14.
[0013] To prevent the first and second joint portions
13, 22 from excessively clamping oppression and making
elastic fatigue or shock-absorption reduction of the
shock-absorption member 30, the first and second joint
portions 13, 22 can keep a proper interval therebetween.
For this reason, each of the screw bolts 41 includes a
head portion 411, a body portion 412, and an external
thread section 413. The body portion 412 is located be-
tween the head portion 411 and the external thread sec-
tion 413 and has a larger contour than that of the external
thread section 413 to form a first stopping surface 414
facing the screw nut 42. Each of the screw nuts 42 in-
cludes a second stopping surface 422 for abutment
against the first stopping surface 414, and a threaded
hole 421 recessed inwardly from the second stopping
surface 422 for threaded connection with the external
thread section 413. Furthermore, each of the screw nuts
42 can similarly include a head portion 423 and a body
portion 424 extending outwardly from the head portion
423. The second stopping surface 422 is located at a
free end 425 of the body portion 424. In this way, when
the first and second stopping surfaces 414 and 422 abut
against each other, the user is prohibited from further
tightening the screw bolt 41 and the screw nut 42 to pro-
tect the shock members 30 from excessive oppression
for proper buffer space. To prevent the head portions
411, 423 of the screw bolts 41 and the screw nuts 42

from protrusion from the seat stay, a large-diameter por-
tion 141(231) and a small-diameter portion 142(232) are
formed in each of the first and second through holes 14,
23 for receiving the head portion 411(423) of the screw
bolt 41 or the screw nut 42 and for receiving the body
portions 412(424) of the screw bolt 41 or the screw nut
42, respectively. It is noticed that the positions of the
screw bolt 41 and the screw nut 42 are interchangeable,
or the large-diameter portion and the small-diameter por-
tion are formed in only one of the first and second through
holes 14, 23, or none of the large-diameter portion and
the small-diameter portion is formed in any of the first
and second through holes 14, 23. To prevent the screw
nut 42 from rotation along with the screw bolt 41 while
the screw bolt 41 is screwed into the screw nut 42, the
contour of the screw nut 42 or the head portion 423 of
the screw nut 42 can be designed to be shaped like an
ellipse or other shape that is not circular. The first through
hole 14 or the second through hole 23 can be designed
to correspond to the head portion 423 in shape.
[0014] The shock-absorption structure of the present
invention can effectively absorb the vibration from the
rear wheel of the bicycle to provide buffer effect in direc-
tions that are vertical and parallel to an imaginary longi-
tudinal axis of the seat stay. Under the circumstances,
each of the first joint portions 13 can further include a
front stopping edge 15 protruding downward and located
in front of the first through hole 14, and each of the second
joint portions 22 can further include a rear stopping edge
24 protruding upward and located behind the second
through hole 23. The front and rear stopping edges 15,
24 abut against the front and rear ends of the two shock-
absorption members 30 to fulfill the shock absorption in
parallel direction. Preferably, each of the shock-absorp-
tion members 30 can further include a front curved portion
32 curved downwardly and located at the front end there-
of and a rear curved portion 33 curved upwardly and lo-
cated at the rear end thereof to make the front and rear
stopping edges 15, 24 abut against the front and rear
curved portions 32, 33 of the two shock-absorption mem-
bers 30, respectively.
[0015] In this embodiment, the screw bolt 41 of each
fastener unit 40 is inserted through the second and third
through holes 23, 31 in order and the screw nut 42 of the
same is mounted into the first through hole 14. On the
other hands, the screw nut 42 and the screw bolt 41 of
each fastener unit 40 can be reversely mounted as shown
in FIG. 5, in which the screw bolt 41a is inserted through
the first and third through holes 14a, 31a in order to be
screwed with the screw nut 42a mounted to the second
through hole 23a. It is worth mentioning that the screw
bolt and the screw nut are not limited to the aforesaid
patterns. For example, the screw nut may only have the
head portion without the body portion.
[0016] In conclusion, the shock-absorption members
made of the elastic material and held between the seat
tube coupler and the extended parts can provide proper
buffer effect to lower the perception of fatigue of the bi-
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cycle rider while the rigidity of the bicycle frame will not
be excessively reduced to lose the treadling dynamic en-
ergy. Besides, the shock-absorption members are much
lightweight than the conventional ones to fully conform
to the trend toward lightweight bicycle to further satisfy
the users’ multidimensional needs.

Claims

1. A shock-absorbing seat stay for connection with a
seat tube (1) of a bicycle, which is characterized in
that the shock-absorbing seat stay comprises:

a seat tube coupler (10) made of fiber reinforced
material and having a coupling portion (11) and
two branches (12), the coupling portion (11) hav-
ing a first end (111) and a second end (112), the
first end (111) being adapted for connection with
the seat tube (1) of the bicycle, the two branches
(12) integrally extending from the second end
(112) and each having a first joint portion (13),
each of the first joint portions (13) having at least
one first through hole (14);
two extended parts (20) made of fiber reinforced
material and each having a second joint portion
(22) corresponding to one of the first joint por-
tions (13), each of the second joint portions (22)
having at least one second through hole (23);
two shock-absorption members (30) made of
elastic material and held between the corre-
sponsive first and second joint portions (13, 22),
each of the shock-absorption members (30)
having at least one third through hole (31); and
at least two fastener units (40) each mounted to
one set of the first, second, and third through
holes (14, 23, 31) to interconnect the correspon-
sive first joint portion (13), second joint portion
(22), and shock-absorption member (30), each
of the at least two fastener units (40) having a
screw bolt (41) and a screw nut (42).

2. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the shock-
absorption members (30) is made of isobutylene iso-
prene rubber, silicone rubber, thermoplastic rubber,
or thermoplastic polyurethane.

3. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the screw
bolts (41) comprises a head portion (411), a body
portion (412), and an external thread section (413),
the body portion (412) being located between the
head portion (411) and the external thread section
(413), the body portion (412) having a contour larger
than that of the external thread section (413) to form
a first stopping surface (414) between the body por-
tion (412) and the external thread section (413); each

of the screw nuts (42) comprising a second stopping
surface (422) for abutment against the first stopping
surface (414), and a screw hole (421) recessed in-
wardly from the second stopping surface (422) and
screwed with the external thread section (413).

4. The shock-absorbing seat stay as defined in claim
3, which is characterized in that each of the screw
nuts (42) comprises a head portion (423) and a body
portion (424) extending outwardly from the head por-
tion (423), the body potion (424) of the screw nut
(42) having a free end (425), the second stopping
surface (422) being located at the free end (425).

5. The shock-absorbing seat stay as defined in claim
4, which is characterized in that the at least one
first through hole (14) comprises a large-diameter
portion (141) for receiving the head portion (411,
423) of one of the screw bolt (41) and the screw nut
(42), and a small-diameter portion (142) for receiving
the body portion (412, 424) of said one of the screw
bolt (41) and the screw nut (42).

6. The shock-absorbing seat stay as defined in claim
5, which is characterized in that the at least one
second through hole (23) comprises a large-diame-
ter portion (231) for receiving the head portion (411,
423) of the other one of the screw bolt (41) and the
screw nut (42), and a small-diameter portion (23) for
receiving the body portion (412, 424) of said the other
one of the screw bolt (41) and the screw nut (42).

7. The shock-absorbing seat stay as defined in claim
4, which is characterized in that the at least one
second through hole (23) comprises a large-diame-
ter portion (231) for receiving the head portion (411,
423) of one of the screw bolt (41) and the screw nut
(42), and a small-diameter portion (23) for receiving
the body portion (412, 424) of said one of the screw
bolt (41) and the screw nut (42).

8. The shock-absorbing seat stay as defined in claim
4, which is characterized in that each of the screw
nut (42) comprises a noncircular contour.

9. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the first
joint portions (13) comprises a front stopping edge
(15) protruding downwardly and located in front of
the at least one first through hole (14); each of the
second joint portions (22) comprises a rear stopping
edge (24) protruding upwardly and located behind
the at least one second through hole (23), the front
stopping edges (15) abutting against respective front
ends of the shock-absorption members (30), the rear
stopping edges (24) abutting against respective rear
ends of the shock-absorption members (30).
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10. The shock-absorbing seat stay as defined in claim
9, which is characterized in that each of the shock-
absorption members (30) comprises a front curved
portion (32) curved downwardly and located at the
front end of the shock-absorption member (30), and
a rear curved portion (33) curved upwardly and lo-
cated at the rear end of the shock-absorption mem-
ber (30), the front stopping edges (15) abutting
against the respective front curved portions (32) of
the shock-absorption members (30), the rear stop-
ping edges (24) abutting against the respective rear
curved portions (33) of the shock-absorption mem-
bers (30).

Amended claims in accordance with Rule 137(2)
EPC.

1. A shock-absorbing seat stay for connection with
a seat tube (1) of a bicycle, comprising:

a seat tube coupler (10) made of fiber reinforced
material and having a coupling portion (11) and
two branches (12), the coupling portion (11) hav-
ing a first end (111) and a second end (112), the
first end (111) being adapted for connection with
the seat tube (1) of the bicycle, the two branches
(12) integrally extending from the second end
(112) and each having a first joint portion (13);
two extended parts (20) each having a second
joint portion (22) corresponding to one of the first
joint portions (13); and
two shock-absorption members (30) made of
elastic material and held between the corre-
sponsive first and second joint portions (13, 22);
characterized in that
each of the first joint portions (13) having at least
one first through hole (14);
each of the second joint portions (22) having at
least one second through hole (23);
each of the shock-absorption members (30)
having at least one third through hole (31);
at least two fastener units (40) each mounted to
one set of the first, second, and third through
holes (14, 23, 31) to interconnect the correspon-
sive first joint portion (13), second joint portion
(22), and shock-absorption member (30), each
of the at least two fastener units (40) having a
screw bolt (41) and a screw nut (42), wherein
the two extended parts (20) are made of fiber
reinforced material.

2. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the shock-
absorption members (30) is made of isobutylene iso-
prene rubber, silicone rubber, thermoplastic rubber,
or thermoplastic polyurethane.

3. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the screw
bolts (41) comprises a head portion (411), a body
portion (412), and an external thread section (413),
the body portion (412) being located between the
head portion (411) and the external thread section
(413), the body portion (412) having a contour larger
than that of the external thread section (413) to form
a first stopping surface (414) between the body por-
tion (412) and the external thread section (413); each
of the screw nuts (42) comprising a second stopping
surface (422) for abutment against the first stopping
surface (414), and a screw hole (421) recessed in-
wardly from the second stopping surface (422) and
screwed with the external thread section (413).

4. The shock-absorbing seat stay as defined in claim
3, which is characterized in that each of the screw
nuts (42) comprises a head portion (423) and a body
portion (424) extending outwardly from the head por-
tion (423), the body potion (424) of the screw nut
(42) having a free end (425), the second stopping
surface (422) being located at the free end (425).

5. The shock-absorbing seat stay as defined in claim
4, which is characterized in that the at least one
first through hole (14) comprises a large-diameter
portion (141) for receiving the head portion (411,
423) of one of the screw bolt (41) and the screw nut
(42), and a small-diameter portion (142) for receiving
the body portion (412, 424) of said one of the screw
bolt (41) and the screw nut (42).

6. The shock-absorbing seat stay as defined in claim
5, which is characterized in that the at least one
second through hole (23) comprises a large-diame-
ter portion (231) for receiving the head portion (411,
423) of the other one of the screw bolt (41) and the
screw nut (42), and a small-diameter portion (23) for
receiving the body portion (412, 424) of said the other
one of the screw bolt (41) and the screw nut (42).

7. The shock-absorbing seat stay as defined in claim
4, which is characterized in that the at least one
second through hole (23) comprises a large-diame-
ter portion (231) for receiving the head portion (411,
423) of one of the screw bolt (41) and the screw nut
(42), and a small-diameter portion (23) for receiving
the body portion (412, 424) of said one of the screw
bolt (41) and the screw nut (42).

8. The shock-absorbing seat stay as defined in claim
4, which is characterized in that each of the screw
nut (42) comprises a noncircular contour.

9. The shock-absorbing seat stay as defined in claim
1, which is characterized in that each of the first
joint portions (13) comprises a front stopping edge
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(15) protruding downwardly and located in front of
the at least one first through hole (14); each of the
second joint portions (22) comprises a rear stopping
edge (24) protruding upwardly and located behind
the at least one second through hole (23), the front
stopping edges (15) abutting against respective front
ends of the shock-absorption members (30), the rear
stopping edges (24) abutting against respective rear
ends of the shock-absorption members (30).

10. The shock-absorbing seat stay as defined in
claim 9, which is characterized in that each of the
shock-absorption members (30) comprises a front
curved portion (32) curved downwardly and located
at the front end of the shock-absorption member
(30), and a rear curved portion (33) curved upwardly
and located at the rear end of the shock-absorption
member (30), the front stopping edges (15) abutting
against the respective front curved portions (32) of
the shock-absorption members (30), the rear stop-
ping edges (24) abutting against the respective rear
curved portions (33) of the shock-absorption mem-
bers (30).
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